Differential expression of tissue inhibitor of metalloproteinases type 1 (TIMP-1) during mouse gonad development.
In mammals, the gene Sry initiates signaling pathways triggering the differentiation of a testis from a sexually indifferent gonad. Assuming that these morphogenetic events may alter the proteolytic balance, the expression of matrix metalloproteinases (MMPs) and inhibitors (TIMPs) was investigated in gonads from 11.5 days postcoitum (dpc) onward, when testicular organogenesis occurs. Whereas selective MMPs and TIMPs (1-3) were detected in undifferentiated gonads (11.5 dpc) and in neonatal testes, a single TIMP (TIMP-1) was expressed in a sexually dimorphic manner from 12.5 dpc onward (i.e., after overt male gonad differentiation), demonstrated by using a semiquantitative reverse transcriptase-polymerase chain reaction and a Western blot analysis. To gain insight into the role of TIMP-1, the expression of gelatinases (mRNA levels and enzyme activity) was monitored. However, no sex differences could be evidenced, indicating that TIMP-1 was not inhibiting this class of MMPs during testis organogenesis. Apart from being an inhibitor of MMPs, TIMP-1 is known to display growth promoting activities. Of interest, testicular TIMP-1 (but not TIMP-2) levels were further enhanced up to 2 weeks of age, consistent with a role in the early postnatal testicular growth. We, therefore, established an organotypic culture system in which seminiferous cords may differentiate de novo and grow, depending on culture conditions. In that system and mimicking the in vivo situation, TIMP-1 immunolocalized strongly within the male gonadal territory and weakly in female gonads, in which no organization was evident. Experiments are now under way to determine to what extent TIMP-1 is a morphogenic gene involved in seminiferous cord formation and development.